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FLUID LEVEL MEASURING DEVICE
HAVING AT LEAST ONE COMPRESSIBLE
MEMBER

This Application claims benefit of Provisional U.S. Patent
Application Ser. No. 60/435,642, filed on Dec. 20, 2002. The
disclosure of the provisional patent application 1s hereby
incorporated by reference.

FIELD OF THE INVENTION

The subject invention 1s directed to a device used to
measure fluid levels, and more particularly, to dipsticks used
to measure fluid levels by contacting an indicator at one end
of the dipstick 1into a fluid holding compartment or reservotr.

BACKGROUND OF THE INVENTION

It 1s known to use a flud measuring device for indicating
the fluid level 1n a selected fluid holding compartments of
internal combustion engines, transmissions, and other
machinery requiring tluids for lubrication and cooling. Typi-
cally, the fluid measuring device 1s a dipstick for checking
the level of fluid such as engine or transmission oil, or
hydraulic fluid within one of the many fluid holding com-
partments 1n the engine, transmission, or other machine. The
dipstick 1s normally an elongated indicator that i1s slidably
located within a conduit or pipe attached to the engine,
transmission, gear box, reservoir or machine 1n which a fluid
level indication 1s desired. When the dipstick 1s fully
inserted into the conduit, one end 1s immersed into the fluid.
When an actual reading of the fluid level 1s desired, the other
end of the dipstick i1s pulled from the conduit thereby
removing the entire dipstick from the conduit to allow the
user to read the fluid level from the one end. The dipstick 1s
then reinserted into the fluid compartment once the fluid
level has been checked.

Traditional flmd level indicator systems typically consist
of a two piece system with a holding tube and a dipstick.
Examples of conventional dipstick systems are disclosed 1n
U.S. Pat. Nos. 3,371,418; 5,485,681 and 5,829,153; the
disclosure of each of which 1s hereby incorporated by
reference. The holding tubes are generally fabricated from
metal tubing and require various forming operations includ-
ing bending, flaring, and machining, followed by the attach-
ment of a dipstick receptacle. In addition, the dipstick 1s
fabricated from multiple components including a handle,
washer, cap, rubber stopper, shait assembly, and a marked
spring steel shait mechanically joined to a spring steel blade.
The actual assembly of these various components imvolves
multiple assembly operations requiring costly, time-con-
suming, and labor mtensive manufacturing steps. Therefore,
a simpler design requiring fewer parts and connections as
well as less forming 1s desirable.

Engines, transmissions, and machinery designs have
become relatively smaller, more compact, and of less weight

than traditional engines, transmissions, and machinery.
Theretfore, fluid level indicator systems must be smaller,

more compact, and lighter weight. Moreover, the fluid
access routes or paths through which the flmid level indicator
system accesses the fluid storage compartments are becom-
ing more complex (more twists and turns as well as longer
runs), smaller, and more compact.

There 1s a need 1n this art for a fluid level indicator that
extends a defined distance into the fluid reservoir 1n order to
provide an accurate reading (1.e., measurement of the
amount of liquid within the reservoir). Vanations in the
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length of a shaft associated with a fluid level indicator blade
can cause overextension or under-extension of the blade into

the reservoir thereby providing an inaccurate reading on the
blade.

SUMMARY OF THE INVENTION

The instant mvention solves problems associated with
conventional fluid level measuring systems by providing a
fluid level measuring device comprising a tube having lugs
extending therefrom that engage slots defined 1n a handle,
and the handle 1s associated with a shaft/indicator blade that
extends beyond the tube a defined distance into a fluid
reservolr (in order to obtain an accurate fluid level measure-
ment). The indicator blade can either be connected to the
shaft, or an extension of the shait (e.g., a unitary blade
wherein an end portion comprises the indicator blade). At
least a portion of the shaft comprises a compressible mem-
ber. By “compressible™ 1t 1s meant that the shaft includes a
spring, 1s compressible, can be detlected or deformed so as
to reduce the distance between the handle and the indicator
blade, among other means for eflecting compression. The
shaft can also include an enlarged region at least a portion
of which engages or becomes seated against a protuberance
or embossed section of the tube. By “enlarged region™ 1t 1s
meant that at least a portion of the region has a diameter that
1s larger than the tube protuberance such that the enlarged
region cannot travel pass the protuberance. The protuber-
ance can comprise a deformed or shaped section of the tube,
an mserted member, among other configurations for engag-
ing the enlarged region.

In a first aspect of the invention, the tluid level measuring,
device comprises a handle having at least one slot defined
therein and an associated dipstick, a tube having lugs
directly attached to the tube and dimensioned to engage the
slotted handle, and a gasket or grommet associated with the
handle. The lugs on the tube can be mwardly or outwardly
extending. When the lugs engage the slots, the gasket or
grommet can urge the handle and tube into a locked position.

In one aspect of the invention, the handle associated with
a dipstick that be free to swivel or rotate freely within a
plastic handle (1.e., the dipstick/shaft can rotate relative to
the handle). By being able to rotate (e.g., while being
inserted through a non-liner tube and into an engine com-
ponent), the dipstick can accommodate travel along non-
liner routes without binding or being permanently deformed.

The fluid level measuring device comprises a stationary
tube assembly extending from the flmmd compartment in
which a dipstick 1s disposed. The dipstick typically includes
a plastic handle that 1s joined (e.g., molded onto, pinned,
glued, sonic welded, among other methods for attachment),
to one end of a shaft (e.g., comprising a flexible spring steel
wire shalt having an enlarged region for engaging a protu-
berance on the tube). A precision stamped fluid level indi-
cator blade extends from a second end of the shaft and can
be attached to the shait by either die casting, spin welding,
ultrasonic welding, or other bonding means, or by means of
a fitting or other connector (alternatively, the indicator blade
comprises an end portion of the shaft).

The tube assembly 1s normally made of a plastic or
metallic material and optionally including a relatively large
end or openming (e.g., formed by a coupler on the end of the
tube). Lugs extend from the end and provide a bayonet
interconnection between the tube and the handle assembly
by twisting the handle assembly relative to the tube. The lugs
can extend mwardly or outwardly depending upon the
design of the handle, e.g., the handle can be mserted into an
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enlarged opening of the stationary tube or about the end of
the stationary tube. This causes inter-engagement of the lugs
with slots 1n the handle. Inserting the shait (associated with
the handle) into the tube also cause the aforementioned
enlarged region associated with the shaft to engage a pro-
tuberance of the tube thereby compressing the shaft and
allowing the indicator blade to extend a defined distance
beyond the tube. An engine fitting extends from the tube and
serves to guide the indicator blade to an appropriate location
within the fluid cavity.

The nstant invention also solves problems associated
with conventional manufacturing methods by staking an
engine fitting at the end of the stationary tube associated
with the fluid level measuring device. The tube can be
shaped or bent into a wide range of linear or non-linear
configurations. Typically the tube comprises commercial
grade steel.

A gasket or grommet can act as a pressure lock seal for
sealing the handle to the enlarged end when the lugs are
locked 1n the slots. This pressure lock seal serves to allow
significant pressurization within the dipstick and o1l pan or
other chamber the dipstick 1s aflixed to. The gasket can also
urge the bayonet connection of the handle mto a locked
position.

The bayonet interconnection in unison with the gasket can
supply an actual pressurized seal thereby allowing pressur-
1zed testing of the combustion engine, transmission, or other
machinery without either removal of the dipstick or attempts
at sealing the dipstick. Furthermore, a sealed dipstick allows
the combustion engine, transmission, or other machinery to
run at the intended pressure rather than either below the
intended pressure or at the intended pressure due to an
adjustment. The seal and locking engagement between the
handle and enlarged end typically mvolves a quarter-turn
sealing motion with an 1mproved sealing capability and a
positive lock feature. Alternatively, the bayonet intercon-
nection seal releases pressure and allows the system to be
vented (e.g., fluid level indicators for transmissions can be
vented by using, for example, the gasket of FIGS. 4 and 5).

The structure 1s normally manufactured from lightweight,
corrosion-resistant, plastic materials such as nylon, glass-
reinforced nylon, steel and steel alloys (e.g., 1008, 1010, and
s1licon or aluminum killed draw quality alloys), among other
o1l, water and temperature resistant materials. A metallic
shaft can be fabricated from stainless steel, zinc plated,
phosphated, chromated, among other metal treatments to
improved corrosion resistance.

In one aspect of the mvention, the fluid level indicating
system 1s capable of being in fluid communication with the
combustion engine, transmission, or other machinery to
which 1t 1s aflixed while maintaining a constant pressuriza-
tion therein through an improved method of sealing. Spe-
cifically, a seal that 1s capable of maintaining several atmo-
spheres (at least 1 to 1.5 atm.) of back pressure 1s desirable
in this aspect.

In another aspect, the invention provides a positive engag-
ing, yet easy to use, locking arrangement for securely
locking and sealing the dipstick within or over the tube with
an easy manual motion. It 1s also desirable that this sealing
of the dipstick within the tube 1s such that the tube may be
pressurized to the same back pressure as the combustion
engine, transmission, or other machinery. In other aspects of
the mnvention, the locking arrangement employs a gasket or
grommet that releases undesirable pressure.

In a further aspect, the imnvention provides a smaller and
more compact fluid level indicating system which has
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4

improved flexibility for routing of the fluid level indicator
system 1n and around the complex design of engines, trans-
missions, and machinery.

The instant mnvention can also be employed as a kit or an
assemblage 1n order to retrofit existing dipstick systems.
When employed as a retro-fit, the imnventive dipstick system
provides the same advantages as 1f installed as an original
equipment dipstick.

Regardless of whether the aspects of the invention are
employed alone or in combination, the instant imvention
provides a more corrosion-resistant, lighter weight, less
complex, higher precision and more cost eflective fluid level
indicator system.

Still other advantages and benefits of the mvention will
become apparent to those skilled 1in the art upon a reading an
understanding of the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1invention may take physical form 1n certain parts and
arrangements of parts, certain aspects and method of which
will be described 1n detail 1n this specification and 1llustrated
in the accompanying drawings that form a part hereof. Any
dimensions shown on the Figures are for illustration pur-
poses only, and the components shown 1n these Figures can
be employed in a wide range of dimensions and configura-
tions.

FIG. 1 15 a side view of the fluid level measuring device
including the stationary tube assembly with a dipstick
inserted therein having a handle attached to one end thereof;

FIG. 2 1s a top view of the fluid level measuring device;

FIG. 3 1s a partial sectional view of the fluid measuring
device of FIG. 1;

FIGS. 4 and 5 are front and side elevational views,
respectively, of another sealing gasket;

FIGS. 6 and 7 are elevational views of further grommet
seals;

FIG. 8 1s an elevational view, in partial cross-section, of
the end of the dipstick assembly using the seal of FIG. 7
received on the tube assembly; and

FIG. 9 1s an elevational view of the end of the dipstick
assembly incorporating yet another grommet embodiment
for sealing the end of the tube assembly.

FIG. 10 1s an exploded side view of the fluid level
measuring device including the stationary tube assembly
with a dipstick wherein the dipstick handle 1s inserted within
an expanded end of the stationary tube.

FIG. 11 1s a side view of a shaftt that 1s rotatably mounted
within a handle.

FIG. 12 1s an exploded side view of a fluid level mea-
suring device that can be retrofit to replace an existing fluid
level measuring assembly.

FIG. 13 15 a side view of the flmd level measuring device
including the stationary tube assembly with a dipstick
inserted therein having a handle attached to one end thereof
and a staked engine fitting at the other end.

FIG. 14 1s a side view of the stationary tube assembly of
FIG. 13 and an associated staked engine fitting.

FIG. 15 1s a side view and cross-sectional drawing of the
stationary tube illustrated 1n FIGS. 13 and 14.

FIG. 16 1s a side view and cross-sectional drawing of the
engine fitting 1llustrated in FIGS. 13 and 14.

FIGS. 17A through C illustrate another aspect of the
invention in an assembled view wherein lugs are attached
directly to the tube.

FIGS. 18A and B illustrate the handle of the assembly
shown 1n FIGS. 17A through C.
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FIGS. 19A through E illustrate the tube of the assembly
shown 1n FIGS. 17A through C.
FIGS. 20A and B 1illustrate the lugs shown 1 FIGS. 17A

through C.
FIGS. 21A through C 1llustrate one aspect of the inventive

compressible member.
FI1G. 22 1llustrates another aspect of the mventive com-

pressible member.
FIGS. 23 A through C illustrate a protuberance for engag-

ing the enlarged region of a shait having the inventive
compressible member.

CROSS-REFERENCE TO RELATED PATENTS
AND PATENT APPLICATTONS

The subject matter of the invention is related to U.S.
patent application Ser. No. 08/976,781, filed on Nov. 24,
1997 and entitled “Fluid Level Measuring Device”, now
U.S. Pat. No. 6,314,808; Ser. No. 09/947,314, filed on Sep.
05, 2001 as a continuation of Ser. No. 08/976,781; Ser. No.
10/172,632, filed on Jun. 13, 2002 and entitled “Connection
System For a Fluid Level Measuring Device”; Ser. No.
10/261,854 filed on Oct. 01, 2002 and entitled “Fluid Level
Measuring Device”; and Ser. No. 10/340,700 filed on Jan.
09, 2003 and entitled “Fluid Level Measuring Device”. The
disclosure of each of these applications 1s hereby incorpo-
rated by reference.

DETAILED DESCRIPTION

The instant invention relates to a fluid level measuring
device comprising a tube having lugs extending therefrom
that engage slots defined in a handle. The lugs can be either
inwardly or outwardly extending and are dimensioned to be
received by the slotted handle. The handle 1s associated with
a shaft having a dipstick for measuring fluid level. At least
a portion of the shaft comprises a compressible member. The
shaft further comprises an enlarged region for engaging a
protuberance defined by the tube.

In a first aspect of the invention, the flmd level measuring
device comprises a handle having at least one slot defined
therein and a shaft having an associated dipstick, a tube
having lugs directly attached to the tube and dimensioned to
engage the slotted handle, and a compressible gasket or
grommet associated with the handle. When the lugs engage
the slots, the gasket or grommet can urge the handle and tube
into a locked position.

One aspect of the instant invention relates to a fluid level
indicator system comprising a handle, shaft/dipstick rotat-
ably mounted within the handle, and a stationary tube having
an opening for receiving the handle. The rotatably mounted
shaft can be located within (e.g., over-molded by) the plastic
handle in a manner that permits the shaft to rotate (or
prevents the plastic from permanently bonding to the shatt).
The handle can be received within or around the stationary
tube opening. At least a portion of the shaft can be contacted
with a fluid that prohibits an over-molding plastic handle
from permanently bonding to the shait. While any suitable
material can be employed, examples of suitable materials
comprise commercially available imjection mold release
agents, o1ls, lubricants, among others capable of preventing
a permanent bond between the shait and over-molded plas-
tic. One material comprises a polymeric carrier such as an
acrylic, urethane or epoxy and heat expandable spheres, e.g.,
butane filled thermoplastic shells such as Expancels® sup-
plied by Akzo-Nobel. The shaftt 1s, for example, dipped 1nto
the expandable material, and during the handle plastic over

10

15

20

25

30

35

40

45

50

55

60

65

6

molding process the heated plastic causes the matenial to
expand thereby preventing the thermoplastic from bonding
to the shaift. Any bond forming between the expandable
material and the shaft can be broken by rotating the shaft. I
desired, the fluid can be supplemented or replaced by using
a sleeve or material that 1s consumed during the over-
molding process. Alternatively, a roller tube or sleeve can be
placed around the shait such that the over-molding plastic
bonds to the pin while allowing shait to rotate within the
tube.

Another aspect of the mvention relates to an improved
manufacturing method and resultant product wherein the
stationary tube 1s staked onto an engine fitting (the engine
fitting guides the shait and indicator blade into a tluid
reservoir such as oil, transmission fluid, among others).
Examples of suitable engine fittings and methods for attach-
ing the same to the tube are described 1n the Cross-Reference
to Related Patents and Patent Applications. This method can
be employed for manufacturing fluid level indicators with
rotary or stationary shafts. The stationary tube can have a
linear or non-linear configuration, and a wide range of
lengths. Employing a staking operation to athix an engine
fitting onto the stationary tube ensures a fluid tight connec-
tion to the reservoir while reducing assembly costs.

A further aspect of the mvention comprises a fluid level
measuring device comprising a tube having lugs extending
therefrom that engage slots defined in a handle, and the
handle 1s associated with a shait that extends beyond the
tube a defined distance (into a fluid reservoir). At least a
portion of the shalt comprises a compressible member. The
compressible shalt can comprise wire strand, flat steel
connected to a wire strand, flat steel connected to a spring,
flat steel with a “Z” shaped portion that engages a tube
protuberance, combinations thereof, among others. The
shaft also includes an enlarged region at least a portion of
which engages or becomes seated against a protuberance or
embossed section of the tube. The enlarged region can have
any suitable configuration. Examples of suitable configura-
tions comprise a plug, bulb, circular, flat, frustoconical,
oblong, obtuse, among others having symmetrical or unsym-
metrical dimensions that engage the protuberance in a
manner that applies a compressive force onto the shait. In
one specific aspect, a compressible shaft, e.g., comprising a
wire shaft, 1s connected to an indicator blade such that the
enlarged region of the shaft 1s adjacent to or overlies the
connection. Term “adjacent” as used 1n this specification and
the claims, unless expressly stated otherwise, means two
components that are in contact with each other, are next to
cach other with a space separating them, or are next to each
other with a third component in between. As the shaift i1s
inserted into the tube the enlarged portion travels along the
length of the tube until the enlarged portion engages the
protuberance. The length of the shaft 1s such that it 1s
necessary to compress the shaft in order to connect the
handle to the tube, e.g., compress the shalt between the
protuberance and open end of the tube. The location where
the enlarged portion engages the protuberance defines the
maximum distance that the enlarged portion can travel along
the length of the tube thereby causing the attached indicator
blade to extend beyond the tube a predetermined distance.

The protuberance can comprise a deformed or shaped
section ol the tube, an inserted member, among other
configurations for engaging the enlarged region. While any
suitable configuration can be employed, examples of such
configurations comprise a crimped or deformed area upon
the tube (e.g., an inwardly extending depression in the tube
having a diameter less than the diameter of the enlarged
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area), a previously shaped member that 1s inserted into the
tube that engages a groove, channel or ridge defined within
the tube (e.g., cylindrical member having a snap fit connec-
tion mnto a groove defined in the tube), among other con-
figurations suilicient to engage the enlarged region of the

shatt.

Referring now to the drawings wherein the showings are
for the purposes of 1llustrating certain aspects of the inven-
tion only and not for purposes of limiting the invention, the
overall arrangement of such aspects of a fluid level measur-
ing device A can best be understood by reference to FIGS.
1, 3, and 8-10. As illustrated therein, a fluid level measuring
device A comprises a stationary tube assembly B with a
dipstick assembly C removably and rotatably disposed
therein. Specifically, tube assembly B 1s an elongated, hol-
low guide tube 10 with first and second spaced ends 12 and
14 having a through passage 16 that communicates with first
and second openings 18 and 20 at the respective first and
second ends.

The tube assembly B further includes an enlarged diam-
eter coupler or spout 22 attached to the first end 12 of the
guide tube 10. In one aspect, the coupler 1s joined to the first

end 12 of the guide tube as described herein. The coupler 22
has a small diameter portion 24, a flare or tapered transition
portion 26, and a large diameter portion 28 at 1ts second end.
The small diameter portion 1s closely received over the
guide tube first end. The large diameter portion includes a
pair of outwardly extending lugs 30A and 30B that form a
portion of a locking assembly to be described in greater
detail below. The coupler 1s also hollow, defining a continu-
ous 1nternal cavity that extends from a first or upper end 32
to a second or lower end 34. The internal cavity i1s enlarged
at the upper end to accommodate an interconnection
between the shait and a handle, and, 1t desired, to provide an
orifice for receiving a spout on a fluid container, such as an
o1l container. For example, the spout of a standard quart of
o1l will fit 1n this enlarged upper end. Alternatively, the
enlarged upper end may be dimensioned to receive a dii-
terent sized o1l container. It will be appreciated, however,
that the enlarged upper end will eliminate use of a funnel in
many instances.

Dipstick assembly C includes a plastic molded handle
assembly 50, an clongated relatively stifl, yet bendable
compressible shaft 52 such as the stranded wire rope 1llus-
trated 1n the drawings (e.g., FIGS. 3, 8 and 11), and a fluid
level indicator blade 34. The shaft 52 can optionally be
rotatably mounted within plastic molded handle assembly
50, e.g., the shait 52 can rotate and flex while being inserted
along the typically non-liner length of the stationary tube.
The handle 50 includes gripping portion 56 connected to a
hollow cylindrical base 58 by a neck 60 of reduced dimen-
sion. The gripping portion preferably has a pair of knobs
62A and 62B extending outwardly and obliquely from the
neck 60. The base 58, on the other hand, has a pair of slots
64A and 64B defined therein. In one specific aspect, each
slot extends entirely through the base sidewall and 1s of a
generally curvilinear conformation. The slots have an open-
ing at one end along lower edge 66 of the base and a locking
seat 68 at the other end of the curvilinear slot. Locking seat
68 1s located at the closed end of the curvilinear slots and
comprises an enlarged area, depression or other configura-
tion that removably retains the lugs 1n the locking seat. Each
of the curvilinear slots 64 A and 64B 1s defined so as to have
an axial portion aligned approximately with the shaft, and
likewise the tube assembly B, and positioned adjacent the
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lower edge 66 of the base 58, and a generally transverse
portion at the other end of the slots and in which locking seat
68 1s defined.

The combination of slot 64A and 64B with lugs 30A and
30B defines a locking mechanism or bayonet type intercon-
nection where lugs 30A and 30B slide 1n slots 64A and 64B.
Axial msertion of the handle over the lugs and a quarter turn
causes the handle base to slide over the coupler 22 whereby
the lugs 30A and 30B become positively engaged 1n corre-
sponding locking seats 68.

Shaft 52 1s associated with handle assembly 50. Shaft 52
can be connected to handle assembly 30 by using any
suitable method such as overmolding, gluing, pinning,
among other methods and, 1 desired, shaft 52 can be
associated with handle 50 1n a manner that permits the shaft
to rotate relative to the handle. Shaft 52 1s provided within
assembly 50 1n a manner that achieves a secure intercon-
nection. Fluid level indicator blade 54 1s aih

1xed to the other
end of the shaft 52 by die casting (or alternatively, by a
staked attachment fitting 70 or other suitable mechanical
connection). The die cast construction eliminates tolerance
stack-up problems associated with prior arrangements,
reduces the number of components, and provides a smooth
transition fitting that does not catch 1n the guide tube. The
indicator blade 34 1s typically rounded or pointed at 1ts free
end to allow for easy insertion into the coupler 22, through
the guide tube 10, and through engine fitting 72. The
indicator blade also includes indicia, such as shaded area
74 A and arrows 74B and 74C on at least one of the faces of
the blade, for indicating the fluid level when dipstick assem-
bly C 1s 1serted fully into stationary tube assembly B that
extends from the engine fitting.

Engine fitting 72 1s compression sealed or press fit within
second opening 20 of the guide tube 10. Alternatively, the fit
may be a tight seal, a threaded fitting, or other connector, or
the {it may involve bonding, gluing, molding, or other means
of sealably connecting. A lip 76 prevents engine fitting 72
from complete 1nsertion mto elongated guide tube 10. The
opposite end of engine fitting 72 1s attached or bonded to a
fluid reservoir or tank, such as found in an internal com-
bustion engine, where 1t 1s desirous to measure the fluid level
within the reservoir. In one specific aspect, this engine fitting
1s made of steel and has a serrated outer surface 78 (although
alternatively, the outer surface may be roughened, knurled,
or of other texture).

With the engine fitting 72 connected to a fluid reservoir
and providing access for dipstick assembly C, the opposite
end of stationary tube assembly B, 1.e., the coupler 22, i1s
secured at a convenient location remote from engine fitting
72. The elongated through passageway that connects coupler
22 and engine fitting 72 thereby provides access to the fluid
in the reservoir via dipstick assembly C. Specifically, fluid
level indicator blade 54 1s mserted through the coupler and
guide tube 10 such that the free end of blade 54 1s immersed
into the tluid i the reservoir. It will be appreciated that since
the shaft 1s bendable (and optionally rotatable relative the
handle), the guide tube can adopt twists and turns along its
route and the dipstick assembly can accommodate the tor-
tuous path. For the blade 54 to be fully inserted, handle 56
must engage and mterlock with coupler 22 and lugs 30A and
30B extending therefrom. Specifically, lugs 30A and 30B
align with the open end of slot 64A and 64B respectively,
whereby the handle 1s further forced over the coupler 22
resulting 1 lugs 30A and 30B following the curvilinear
shape of slots 64A and 64B until locked 1n locking seats 68.
The result 1n the rotation by approximately 90° of the handle
about the coupler 22 as lugs 30A and 30B move from the
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axial portion of the respective slots into the transverse
portion and eventually the locking seat 68.

A seal 80 (FIG. 3) 1s located 1n the base of cavity 82, and
normally glued, bonded or otherwise athxedly seated within
the cap. The seal can provide a pressure lock seal when the
dipstick assembly 1s fully received 1n the gulde tube. This
seal has sutlicient elasticity to allow compression of the seal
by the coupler 22, or the end of the tube. This bayonet type
locking arrangement provides assurance that fluid level
indicator blade 54 1s properly positioned for accurate flmd
level readings as well as providing a positive lock feature for
assuring that handle 56 1s locked to statlonary tube assembly
B. Moreover, the seal can provide suflicient sealing capa-
bilities to allow the engine, transmission, or other machinery
to reach several atmospheres (preferably at least 1 to 1.5
atm.) of back pressure without leakage. In addition, when
tully sealed, the seal prohibits contaminants from entering
into the fluid reservoir where system 1ntegrity and reliability
would be jeopardized, and prohibits unnecessary tluid loss
from the assembly. When a compressible and resilient seal
1s employed, the seal functions to urge the handle and lugs
into a locked position, e.g., locking the bayonet mechanism
compresses the seal which 1n turn causes the seal to urge the
handle 1nto a locked position relative to the locking lugs.

In one aspect, the coupler 22 and guide tube 10 are
tabricated from plastics while engine fitting 72 1s manufac-
tured of high heat tolerating metals or plastics. Handle 56 1s
typically a molded component to or in which flexible shaft
52 1s directly molded, joined, pinned, or otherwise con-
nected. The handle 1s dimensioned to overlie or encompass
the coupler or spout 1n 1ts locked position to prevent con-
taminants from entering the guide tube. In an alternative
aspect of the invention, described below 1n connection with
FIG. 10, the handle 1s mserted into the spout. Moreover, the
use of plastlcs can reduce corrosive ellects and provides an
overall reduction 1n system weight. Yet another advantage of
using plastic 1n forming a number of the components 1s that
the system can be color-coded for ease of use by the
customer. Blade 54 is fabricated from steel or other com-
parable metals or plastics and 1s attached to flexible and
rotating shaft 52 by attachment fitting 70 as described above.
Alternatively, an end portion of shait 52 comprises an
indicator. It will be appreciated, however, that other suitable
materials may be used without departing from the scope and
intent of the subject invention.

FIGS. 4-5 illustrate another aspect of the subject inven-
tion. In this arrangement, a different configuration grommet
90 1s shown. It, too 1s of annular construction and can
comprise a series of legs 92 disposed in generally parallel
relation and extending across the entire width of the annular
grommet. That 1s, the legs are separated by groves 94 so that
the legs extend outwardly a minor dimension on the order of
approximately 0.10 inch. An opposite face of the grommet
96 has a general planar conformation and fits within the base
of the cavity defined by the handle. Thus, as will be
appreciated, the grommet may be adhesively secured or be
appreciated, the grommet may be adhesively secured or
interference fit into the base of the handle and 1s adapted to
engage against end 32 of the spout or tube. The alternating
legs and grooves on the face of the grommet that engages the
end of the spout prevents a pressure seal from being formed
in this particular version, however, by forming the grommet
from an elastomeric material such as neoprene, the positive
locking capability described 1n association with the aspects
of the invention illustrated in FIGS. 1-3, 10 and 12 1s
maintained. That 1s, the user encounters a positive lock feel
as the lugs enter the locking seats 1n the end of the slots. The
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clastomeric nature of the grommet serves as an integral
portion of the locking function as the lugs 30 extend through
the grooves 64, 66 1n the handle. Engagement 1s made
between the handle and the end of the spout. The lugs then
pass the over-center position 1n the groove and urge the
handle outwardly while maintaining the compressed rela-
tionship and ensuring a locked condition between the handle
and the guide tube.

FIGS. 6-8 1llustrate yet another version of a seal 100 that
provides all of the same features and benefits of those shown
and described in the earlier embodiments. FIGS. 6 and 7
illustrate two similar grommet seals 100 so that like com-
ponents will be referred to by like reference numerals with
a primed suihix (') in FIG. 7. The grommet has an enlarged
shoulder 102 at one end that 1s received 1n the base of the
handle. The shoulder has an outer diameter suflicient to
engage against the axial end of the spout and perform the
combined sealing and locking function as described above.
In addition, a seal 1s formed 1n a radial direction with the
wall of the spout by providing a circumierentially continu-
ous sealing bead 104 (FIG. 6) or pair of beads 104; 106 (FIG.
7). In these arrangements, the sealing bead(s) 1s (are) inte-
grally formed as a part of the grommet seal to reduce the
number of components, eliminate additional assembly, and
provide for an assembly that meets close tolerance specifi-
cations. Thus, as best 1llustrated 1in FIG. 8, once the handle
1s 1n the locked and sealed position, terminal end of the spout
1s sealed against shoulder 102. In addition, the seal beads
104, 106 engage the radial inner wall of the spout to provi(ie
an enhanced seal. In these aspects or arrangements, the seals
form an interference it with the handle. Thus, the enlarged
shoulder 102 1s dimensioned to form an interference {it in the
base of the handle 1n addition to being sized for engagement
with the terminal end of the spout.

FIG. 9 shows yet another aspect of the mmvention that
provides both an effective seal and positive locking feature.
This aspect of the invention can be used as an opening to the
fluid level reservoir (e.g., as an o1l fill tube). Here, the
grommet or seal 110 1s integrally molded into the handle.
The seal has an annular configuration that extends from the
planar interior base of the handle. The grommet or seal in
this and other aspects of the invention can be received within
a channel or groove defined 1n the base of the handle. The
seal 1s circumierentially continuous and has a tapered or
flared radial outer face 112 that 1s dimensioned for sealing
engagement with the spout. The tapered conformation
serves the dual purpose of sealing the handle and spout, as
well as providing the positive locking function described
above. When the handle is in the fully locked position, the
terminal end of the spout engages the integrally molded seal
in the base of the cap 1n an axial direction and the tapered
wall 112 sealingly engages the radial inner wall of the spout.

Retferring now to FIG. 10, FIG. 10 illustrates a further
aspect of the invention wherein handle 120 1s inserted and
lockable within opening 121 defined 1n expanded spout 122
on one end of tube 123. Handle 120, as illustrated, includes
oripping knobs or areas 120A and 120B (handle 120 can
alternatively include the gripping knobs illustrated 1in FIG.
8). Handle 120 has the previously described bayonet con-
nection, except that handle 120 1s mserted within spout 122
and engages locking lugs 131 protruding inwardly from the
iner surface of spout 122. As the handle 120 1s inserted into
spout 122, a recessed area (not shown) and defined within
shoulder 124 engages gasket 1235. Gasket 125 1s compressed
against shoulder 124 and the interior base of spout 122 as
handle 120 1s inserted into spout 122. As handle 120 1s

inserted mto spout 122 curvilinear channels 126 (having one
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open end) defined 1n side-wall 127 engage inwardly pro-
truding locking lugs on spout 122. Locking lugs travel along
channels 126 until reaching area 128 at the closed end of
channels 126. A recess 129 defined at area 128 functions to
secure the locking lugs 1n a locked position within channels
126.

Dipstick shaft 130 (which can optionally be rotatable
relative to the handle) 1s carried along with handle 120 as
handle 120 1s inserted 1nto spout 122. As described above,
the distal end of dipstick shait 130 has a blade 132 that 1s
employed for measuring a fluid level. Dipstick shatt 130 i1s
free to tlex as 1t 1s mserted nto spout 122 and travels along
tube 123.

Referring now to FIG. 11, FIG. 11 illustrates a rotatable
shaft 140 that can be over-molded by a dipstick handle such
as 1llustrated 1n FIGS. 1-3 and 8-10. When employing the
optional rotating shait, the rotatable shait 140 1s normally
cleaned and polished to have smooth surface thereby
enhancing the ability of shaft 140 to rotate within a dipstick
handle. Shaft 140 has at least two chamiered regions 141A
and 141B. These regions enhance the molding about shaft
140 as well as prevent shait 140 from being pulled out of a
handle. These regions can have any desirable configuration
such as a flatten or nail head structure, semi-circular, among
other configurations that permit rotation and prevent pull-
out.

Shaft 140 also includes chamiered region 142. A blade
(not shown) having a fluid level indicator at its distal end 1s
connected to shaft 140 at chamiered region 142. The attach-
ment can be achieved by any suitable method such as
die-casting, staking, riveting, welding, among other conven-
tional methods for attaching elongated metal articles.

If desired the shaft 140, 1n either rotatable or stationary
configurations relative to the handle, can be used for improv-
ing the ease with which the shaft 1s 1nserted into the tube.
When the shait comprises a relatively tlexible member, e.g.,
wire strand, the flexible shaft can bend or deform during
insertion into the tube thereby making insertion somewhat
difficult (and can require both hands). This difliculty can be
mimmized by employing a relatively rigid shaft 140 that 1s
connected to a flexible shait (e.g., wire strand), and the
flexible shait 1s connected to a fluid level indicator blade.
The shaft 140, flexible shaft and fluid level indicator blade
can be connected to each other by any suitable method such
as crimping, sweging, die-casting, among other conven-
tional methods. The presence of the shait 140 enables a force
to applied to the handle that 1s suflicient to cause the
remainder of the shaft to travel through the tube, e.g., there
1s no significant deformation of the portion of the shaft
adjacent to the handle.

Referring now to FIG. 12, FI1G. 12 illustrates a retro-fit kat
that can be employed for replacing conventional dipsticks
with one of the inventive fluid level indicators disclosed
herein. Kit 150 comprises compression sleeve 151 having
threaded area 152 and compressive fitting 153. Kit 150
turther comprises compression nut 154 and stationary tube
member 154. Stationary tube member 134 typically com-
prises one of the stationary tubes illustrated in FIGS. 1, 3,
and 8-10. The portion of compressive sleeve 151 1n contact
with stationary tube member 154 typically has a diamond
knurled surface finish. In order to install kit 150 as a retrofit
for an existing dipstick system, the existing dipstick system,
which comprises the dipstick and the portion of the station-
ary tube contacting the existing dipstick, 1s removed, e.g.,
sawing, clipping, among other methods for cutting metal.
Compressive nut 154 1s slid over the existing stationary tube
(after removing the original dipstick system). The stationary
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tube 154 including sleeve 151 are located 1n the stationary
tube. Compressive nut 154 1s contacted with threaded area
152 and tightened sufliciently to retain stationary tube 154
and sleeve 151 at a fixed position. Thereatter, the inventive
dipstick system can be employed and locked into position by
using the inventive bayonet connection.

Referring now to FIG. 13, shows fluid level indicator

assembly 160 comprising a cap locking assembly 161 shown
in FIGS. 1-3, 89 and 10 or 1n aforementioned U.S. patent
application Ser. No. 09/947,314. Cap locking assembly 161
1s attached to stationary tube 162. Stationary tube 162 1is
staked at 163 onto engine fitting 164. Tube 162 and engine
fitting 164 are 1illustrated in greater detail in FIGS. 14-16.

FIG. 14 1llustrates stationary tube 162 staked onto engine
fitting 164. The end of stationary tube 162 opposite from the
engine fitting 164 contains a knurled region 170. Region 170
1s provided for enhancing the bond between tube 162 and an
overmolded thermoplastic material (e.g., nylon 6,6) used 1n
forming locking cap assembly 161. Staking region 163 can
be formed by using any suitable machine such those sup-
plied by EZ Crimp (e.g., containing 8 jaws and reducing the
diameter of the stationary tube from 0.50 to about 0.475).
The degree of diameter reduction and length of staking
region can vary widely.

In one aspect of the invention, the cap assembly can be
connected to the stationary tube without the aforementioned
over-molding process. The cap assembly can be attached via
a threaded connection, contacting the interior of the station-
ary tube and expanding the stationary tube into contact the
coupler or cap assembly, compression/snap fit connection,
gluing, among other methods for athxing the cap assembly.

FIGS. 15 and 16 illustrate greater detail of tube 162 and
engine fitting 164. Tube 162 can be fabricated from any
suitable material such as ASTM 1525, ASTM A513 Type 1
or 2 Alloy, among other materials capable of withstanding
staking. Engine fitting 164 can also be fabricated from any
suitable material such as 12L or 15 ASTM Alloy A108, lead
free alloys, among other suitable materials. Tube 162 can be
fabricated in accordance with any suitable method. One
suitable method comprises shaping or bonding the tube 1nto
a desired configuration by employing commercially avail-
able machines such as compression bending, rotary draw
bending, among other apparatus. The tube can include a
protuberance for engaging an enlarged portion of the shaft.
Engine fitting 164 can be shaped by any suitable method
such as by a conventional screw machine operations. Engine
fitting 164 can include an optional knurled region 180 for
enhancing bond formed by staking at region 163. Protuber-
ance 181 about the exterior of engine {itting 164 1s dimen-
sioned to receive tube 162. Engine fitting 164 1s maintained
at a predetermined location with respect to the engine’s fluid
reservoir by grooves 182 defined upon the surface of the
engine fitting.

Referring now to FIGS. 17A through 20B, these Figures
illustrate one aspect of the invention wherein the Iugs
extending from the tube are directly attached to the tube
(e.g., without using a coupler). Such a construction method
reduces assembly costs without affecting the effectiveness of
the fluud level indicator. The tube can be straight or a
virtually unlimited array of non-linear configurations that
are tailored for a particular vehicle. The shait can comprise
a rotating member or have a position that 1s permanently
allixed relative to the handle.

Referring now to FIGS. 17A through 17C, FIG. 17 shows
a tluid level indicator assembly 190 comprising tube 191 for
receiving handle 192. Assembly 190 can be linear or non-
linear depending upon the dimensions of the vehicle onto
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which the assembly 1s attached. Handle 192 1s connected to
shaft 193 that includes a tluid level measuring device (e.g.,
a blade with height markings). Handle 192 defines slots
(refer to FIGS. 18A and B) for receiving outwardly extend-
ing lugs 194 (refer to FIGS. 19A through 20B) that are
attached directly to tube 191. Tube 191 can define at least
one protuberance or projection for engaging an enlarged
portion of the shatt.

FIGS. 18A and B illustrate handle 192 1llustrated in FIGS.
17A through 17C. Handle 192 defines two slots 200 for
receiving lugs 194 of tube 191. Slots 200 are non-linear
include projection 201 and terminate at 1 a locking-seat or
depression 202. Slots 200 can be configured and dimen-
sioned to engage internal or external extending lugs (refer to
FIGS.1-3, 9,10 and 13). Shatt 203 1s attached to handle 192
by any expedient method. Examples of such methods com-
prisc molding, pinning or riveting, gluing, among other
conventional attachment methods. Shaft 203 can comprise a
blade or solid member similar to device 193, wire, strand,
among other articles that can be athixed to handle 192. Fluid
level measuring device 193 1s connected or attached to shaft
203 by any expedient method such as die casting, riveting,
welding, among other conventional attachment methods.
Alternatively, the indicator blade can comprise an end
portion of the shaft 203. Handle 192 defines gripping regions
204 that enhance the ability of a vehicle operator to twist the
handle for removal from the tube. Gripping regions 204 can
comprise any suitable configuration such as the T illustrated
in FIGS. 17A through 18B, knurled, among other protuber-
ances that enhance gripping. A gasket or grommet 205 1s
received within the base of handle 192. The gasket 205 can
be recetved within the base of handle 192 and have any
suitable configuration such as 1llustrated previously in FIGS.
1-7 and 10. The gasket 205 contacts the tube 191 1n at least
one area such as tube end face, an 1nner wall of the tube and
exterior wall of the tube.

FIGS. 19A through 19E illustrate tube 191 of assembly
190 1illustrated 1 FIGS. 17A through 17C. Tube 191
includes lugs 194 A and B that are connected directly to tube
191. These lugs can be aflixed or connected to the tube by
any expedient method such as projection welding, seli-
clinching, dnlling and filling with a fastener, among other
conventional methods for connecting a lug. As described
above, lugs can be either inwardly or outwardly extending.
Alternatively, the lugs can be replaced with a suitable
protuberance wherein the protuberance engages the slotted
handle 1n a manner similar to a lug and locks the handle to
the tube. In the case of an inwardly extending protuberance,
the protuberance can be formed by creating an indent (e.g.,
by forcing a punch or other tool partially through the wall of
the tube).

The configuration of tube 191 can vary widely depending
upon the vehicle in which the tube 1s attached. If desired, the
first end of the tube (i.e., the end adjacent lugs 194) can be
flared to have a diameter that 1s greater than the remainder
of the tube, or a coupler having a relatively large diameter
can be compression fit into the first end. The second end of
tube 191 can also include flared areas such as 300 and 301.
Shaft portion 193 can include an enlarged portion for
engaging a protuberance in tube 191. These areas can be
employed for retaining the tube at a predetermined location
while shaping the tube, retaining a compression fit engine
fitting, among other uses. The tube 191 and handle 192 can
have a sealed mterconnection or vented depending upon the
fluid level being measured (e.g., a transmission tluid reser-
voir that 1s vented, for example, by using the gasket of FIGS.

4 and 5).
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Retferring now to FIGS. 20A and 20B, these Figures
illustrate lug 194 that can be athixed to tube 191 of the
assembly 1llustrated in FIGS. 17A through 19. Lug 194
defines a shank portion 400 and a head portion 401. While
FIGS. 20A and 20B 1illustrate one lug, lugs can have any
suitable configuration and cross-section (e.g., circular, oval,
hexagonal, among others). The dimension and size of the

lugs are selected so as to engage the slots defined 1n the
handle.

Referring now to FIGS. 21A through C, FIG. 21A 1llus-
trates one aspect ol a compressible shaft 500 that 1s con-
nected to collapsible resilient/spring structure 501. Shatt 500
also 1includes a seat or enlarged region 502. Region 502 can
comprise any suitable configuration or cross-section so long
as region 302 1s dimensioned to engage protuberance 503.
The outer diameter or cross section of region 502 1s greater
than the minimum diameter of protuberance 503 (thereby
preventing region 502 from passing beyond protuberance
503). Region 502 can be fabricated from any suitable
material such as zinc-die casting, 1njection molded plastic,
among other materials and methods. Region 502 can com-
prise plug or bulb configuration having a shoulder or
inclined surface 502A that engages reclined surface 503 A of
protuberance 503.

Structure 501 collapses when a suflicient compressive
force 1s exerted upon shatt 500 after seat 502A has engaged
protuberance S03A. The indicator blade 504 that 1s con-
nected to shait 500 extends a predetermined distance outside
of the tube (described above). This distance 1s defined by the
location of protuberance 503 and seat 502.

Referring now to FIG. 21B, FIG. 21B illustrates an aspect
of FIG. 21 wherein the compressible structure 501 1is
replaced with spring 505. The operation of the fluid level
indicator of FIG. 21B 1s otherwise the same as FIG. 21A.

Referring now to FIG. 21C, FIG. 21C illustrates an aspect
of FIG. 21 wherein the compressible structure 501 and seat
502 are replaced with a spring 506. The dimensions of spring
506 are selected so that the spring engages protuberance 503
in the manner described above.

Retferring now to FIG. 22, FIG. 22 illustrates another
aspect of the invention comprising a compressible shatt 600
that 1s connected to enlarged region 601. As described
above, enlarged region 601 can have any suitable configu-
ration, location or material composition. The enlarged
region 601 1llustrated 1n FIG. 22 comprises a bulb or plug
that 1s dimensioned to engage and mate with the interior
surface of protuberance 602. Enlarged region 601 can over-
lie a connection (e.g., shaft 600 to an indicator blade 603).
Enlarged region 601 contacts protuberance 602 that can be
formed by crimping or deforming tube 604. Protuberance
602, as shown, 1s uniform about tube 604 but can have any
desirable configuration. When shatit 600 is inserted into tube
604, the distance that the shaft can travel through the tube 1s
limited by protuberance 602. This in turn causes the i1ndi-
cator blade 603 to extend a predetermined distance beyond
tube 604. As a result, indicator blade 603 provides a more
accurate reading of the reservoir fluid level (not shown) nto
which it was 1nserted.

Referring now to FIG. 23, FIG. 23 1llustrates one aspect
of the imvention wherein the protuberance comprises a
member 700 that 1s inserted into or onto tube 701. The
protuberance 700 engages a groove 702A 1n one aspect and
702B 1n another aspect that 1s defined by the tube. The
protuberance 700 1s maintained in place by employing a
snap-fit locking mechanism 703A and 703B. At least two
and typically 4 snap-1it or compression locking mechanisms
are employed are employed on the protuberance 700. A
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protuberance 700 shown in FIGS. 23A and 23B can be
inserted into the tube 1n order to engage a protuberance
having the configuration shown by 702A or 702B. Alterna-
tively, the protuberance 700 shown in FIGS. 23A and 23B
can be mserted over the end of tube 701 adjacent to opening
704.

Once 1nstalled, protuberance 700 defines an opening 705
through which shatt 706 can extend. The protuberance 700
also define a surface (e.g, an inclined or a mating surface)
707 that contacts the shait 706. The shatt 706 can contact the
surtace 707 via the enlarged regions described above. Alter-
nativelyj at least a portion of shaft 706 can comprise a spring

r “Z” 708 that engages the surface 707 in a manner
sui‘icwnt to compress 708 thereby defining the limit which
shaft 706 can extend beyond opening 704.

With respect to FIGS. 21A through 23C, the location of
the protuberance and enlarged area of the shait can be at any
suitable locations. Normally the protuberance will be
located toward or adjacent the end of the tube that engages
the fluid reservorr.

In a further aspect of the invention, an assembly 1s placed
over the end of the tube (distal from the end associated with
the handle and extending into the reservoir) in order to
prevent articles, materials, broken dipsticks, among other
foreign objects from entering the reservoir via the tube (e.g.,
mimmize vandalism caused by inserting sand, rocks, debris,
etc. into the o1l fill, transmission fill or fluid level indicator
tubes). The assembly 1s permeable to the fluid within the
reservolr. While the assembly can have any suitable con-
figuration, examples of suitable configurations comprise a
woven wire, cage, mesh, perforated members, among other
configurations that permit the fluid within the reservoir to
contact the indicator blade while preventing relatively large
objects from having uncontrolled contact with the reservorr.
The assembly can be connected to the tube by using the snap
{it or compression connections described 1n connection with
FIGS. 21 and 23.

The invention has been described with reference to certain
aspects. These aspects and features illustrated in the draw-
ings can be employed alone or 1n combination. Modifica-
tions and alterations will occur to others upon a reading and
understanding of this specification. Although the described
aspects discuss plastic as one material of construction, it 1s
understood that other materials can be used for selected
components 1f so desired. It 1s understood that mere reversal
of components that achieve substantially the same function
and result are contemplated, e.g., the seal and locking
features can be achieved by differently configured seals
and/or lug and slot arrangements without departing from the
present mvention. It 1s intended to include all such modifi-
cations and alterations 1nsofar as they come within the scope
of the appended claims or the equivalents thereof.

The following 1s claimed:

1. A fluid measuring apparatus for an engine or a trans-
miss10n reservolir comprising:

a shaft comprising first and second ends wherein the first
end of the shaift comprises a fluid level indicator
wherein said shait defines an enlarged area,

a tube comprising a first end comprising a coupler with an
open end and wherein said coupler has at least one lug,
and a second end that 1s associated with the reservoir
wherein at least one protuberance defined 1n said tube
1s dimensioned to engage the enlarged area of said shatt
and wherein the shaft 1s deflected when the enlarged
area engages the protuberance,

a handle connected to the second end of the shaft and
comprising at least one slot that comprises an axial
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portion and a transverse portion, wherein the axial
portion of said at least one slot 1s open and engages said
at least one lug and a terminal end of said at least one
slot comprises a locking seat that engages said lug
when 1n a locked position, and;

a seal positioned 1n the base of the handle such that the
seal 1s compressed against an axial end of the coupler
when 1n the locked position.

2. The apparatus of claim 1 wherein at least a portion of

the shaft comprises wire strand.

3. The apparatus of claims 1 wherein the handle includes

a gripping portion comprising a pair of knobs extending
outwardly from an area of reduced diameter.

4. The apparatus of claim 1 wherein the seal 1s located 1n

a cavity defined 1n the base of the handle.

5. A fluid measuring apparatus for an engine or a trans-

mission reservoir comprising:

a compressible shait comprising first and second ends
wherein the first end of the shaft comprises a fluid level
indicator and further comprising an enlarged region
having a cross-sectional diameter that 1s larger than the
shaft,

a tube comprising a first end comprising a coupler with an
open end having an axial end and wherein said coupler
has at least one lug, and a second end that 1s associated
with the reservoir wherein at least a portion of the tube
has a diameter that 1s smaller than said cross-sectional
diameter,

a handle connected to the second end of the shaft and
comprising at least one slot that comprises an axial
portion and a transverse portion, wherein the axial
portion of said at least one slot 1s open and engages said
at least one lug and the slot terminates at a second end
that defines a locking seat such that said lug enters the
first end of the slot and travels along the slot until
becoming engaged 1n a locked position 1n the locking
seat and wherein the shaft 1s compressed between the
handle and the indicator blade, and;

a gasket positioned in the base of the handle such that the
gasket 1s compressed against the axial end of the
coupler when said lug i1s 1n the locked position.

6. An engine or a transmission reservoir fluid level

measuring apparatus comprising:

a shait comprising first and second ends wherein the first
end of the shaft comprises a fluid level indicator or 1s
connected to an indicator blade.

a tube comprising at least one lug and further comprising
at least one protuberance for contacting a portion of the

shatft,

a handle connected to the second end of the shaft and
comprising at least one curvilinear slot, wherein an
open portion of the slot 1s open 1n order to receive said
at least one lug and the slot terminates 1n a locking seat
wherein the shaft 1s deformed so as to reduce the
distance between the handle and the indicator blade,
and;

a seal located 1n a cavity defined 1n the base of the handle
such that the seal 1s compressible between the handle
and an end face of the tube when the at least one lug and
at least one slot are in the locked position and urges the
handle nto the locked position.

7. The apparatus of claim 6 wherein said at least one lugs

are outwardly extending and said at least one slot extends
entirely through a side wall of the handle.

8. The apparatus of claim 6 wherein said seal 1s capable
of maintaining at least one atmosphere.
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9. The apparatus of claim 6 wherein the apparatus com-
prises a fluid level indicator for a transmission and the seal
permits venting.

10. The apparatus of claim 6 wherein said shait comprises
at least one wire.

11. The apparatus of claim 6 wherein said at least one lugs
are inwardly extending.

12. The apparatus of claim 6 wherein a second end of said
tube 1s associated with a fitting for engaging a fluid reservorr.

13. The apparatus of claim 6 wherein said shaft is
associated with the handle by at least one of joining,
bonding, molding and gluing.

14. The apparatus of claim 6 wherein said shait 1s
rotatable relative to said handle.

15. The apparatus of claim 6 wherein the shait defines at
least one enlarged area for engaging the protuberance.

16. The apparatus of claim 6 wherein engaging the
protuberance causes the shaft to be compressed.

17. The apparatus of claim 16 wherein the protuberance
comprises an mwardly extending detent.

18. The apparatus of claim 16 wherein the portion of the
shaft that contacts the protuberance comprises an attachment
having an outer diameter greater than the interior diameter
of the tube adjacent to the protuberance.

19. The apparatus of claim 18 wherein the attachment
comprises a bulb that that surrounds a connection between
the shaft and an fluid level indicator blade.

20. The apparatus of claim 16 wherein the protuberance
comprises a previously shaped component that 1s connected
to the tube.

21. A flmd measuring apparatus for an engine or a
transmission reservolir comprising:

a wire shaft comprising first and second ends wherein an
indicator blade 1s connected to the first end of the shaft
and further comprising an enlarged region on the shaft
having a cross-sectional diameter that 1s larger than the
remainder of the shatft,

a tube comprising a first open end and a second end that
1s associated with the reservoir wherein at least a
portion of the tube has a diameter that 1s smaller than
said cross-sectional diameter of the enlarged region,
and;
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a handle connected to the second end of the shaft and
having a bayonet connection between the handle and
the tube and wherein the shaft 1s compressed so as to
reduce the distance between the handle and the indi-
cator blade when the enlarged region engages the
portion of the tube.

22. The apparatus of claim 21 wherein the enlarged area
1s adjacent to the connection between the shaft and the
indicator blade.

23. An apparatus for measuring fluid 1n a reservoir com-
prising:
a flexible shaft comprising first and second ends wherein
an indicator blade 1s connected to the first end of the
shaft and further comprising an enlarged region having

a cross-sectional diameter that 1s larger than the shaft

and 1s athxed to the connection between the shatt and
the indicator blade,

a tube comprising a first open end and a second end that
1s associated with the reservoir wherein at least a
portion of the tube has a diameter that 1s smaller than
said cross-sectional diameter of the enlarged region,

a handle connected to the second end of the shatt and
having a bayonet connection between the handle and
the tube and wherein the shaft 1s deflected so as to
reduce the distance between the handle and the indi-

cator blade when the enlarged region engages the
portion of the tube; and,

a member 1n the handle that contacts the tube and provides
a pressure seal.

24. The apparatus of claim 23 wherein the bayonet
connection comprises at least one slot that comprises an
axial portion and a transverse portion, wherein the axial
portion of said at least one slot 1s open and engages said at
least one lug on the handle and the slot terminates at a
second end that defines a locking seat such that said lug
enters the first end of the slot and travels along the slot until
becoming engaged 1n a locked position in the locking seat.
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